Many studies indicate that unsaturated fats may lower serum cholesterol whereas saturated fats of animal origin usually increase it. The mechanism of these differing actions is unexplained, however. It has also been demonstrated that alimentary lipemia is cleared largely by an enzymatic lipolytic mechanism in which heparin is involved (heparin lipoprotein lipase). In this paper differences in hydrolysis of saturated and unsaturated fats by the heparin lipolytic factor are studied. The problem has been investigated from various aspects. Both saturated and unsaturated fats are well absorbed in the human intestine.3 8 The absorption of dietary cholesterol is augmented by unsaturated fats6' 7 as compared to saturated ones. Thus it is apparent that the latter do not elevate plasma cholesterol by enhancing its absorption in the intestine. No difference has been found between the 2 types of fat in their effectiveness in depressing the ability of the liver to convert acetate carbon to fatty acids.8 There has been disagreement among investigators who have studied the effect of various dietary fats on cholesterol synthesis in rat liver.9-13 Similar amounts of choline were required to pre-
SINCE the original suggestion in 19411
there have been many studies recently summarized,2 which indicate that relatively unsaturated oils of vegetable or marine origin may lower the serum cholesterol and lowdensity lipoproteins, whereas saturated animal fats usually increase the lipid values. This fact has aroused widespread interest because of its implications in the prevention of atherosclerotic disease. However, the metabolic factors underlying this differential effect of saturated and unsaturated fats are not well understood. It might be anticipated that fatty acid molecules varying in the number of hydrogen electrons attached to carbon would not behave identically in many biochemical interactions, some of which could profoundly affect serum lipid levels.
The problem has been investigated from various aspects. Both saturated and unsaturated fats are well absorbed in the human intestine.3 8 The absorption of dietary cholesterol is augmented by unsaturated fats6' 7 as compared to saturated ones. Thus it is apparent that the latter do not elevate plasma cholesterol by enhancing its absorption in the intestine. No difference has been found between the 2 types of fat in their effectiveness in depressing the ability of the liver to convert acetate carbon to fatty acids. 8 A large body of evidence has been accumulating which indicates that alimentary lipemia is predominantly removed from the blood by an enzymatic lipolytic mechanism in which heparin plays a role. The neutral fat of the chylomicra and the larger low-density or /-lipoproteins is split into fatty acids and glycerol, the fatty acids are bound to albumin, and then they are rapidly transferred from the blood to the tissues. It has been shown that albumin binds both oleic and stearic acid adequately.24 It thus seems most unlikely that albumin would be a limiting factor in this process except when it is markedly reduced, as in nephrosis. No difference has been found in the release of heparin into the blood, or in the production of lipemia-clearing factor following the oral ingestion of animal or vegetable fats.25 Thus the 2 types of fat apparently affect this enzymatic mechanism to the same degree. However, the possibility existed that lipoproteins that contained predominantly saturated or unsaturated fats might differ in their rates of hydrolysis by the heparin lipolytic factor (lipoprotein lipase). It is known that fat substrates may vary in their susceptibility to lipolysis by the same enzyme.26 27 The experimental results presented in this paper are the preliminary findings relative to this subject.
METHODS
Clearing, or decrease in optical density, of fat substrates incubated in vitro was not studied, since this method of investigation may be deceptive. It does not always parallel lipolysis, the formation of calcium soaps may obscure optical density changes, and nonlipolytic clearing occasionally occurs. Lipolysis was not followed by glycerol measurements, since partial triglyceride splitting Toward the conclusion of these investigations a serious complicating factor was recognized, which perhaps should have been anticipated, namely, the occasional activation of lipases contained in the fats themselves upon the addition of fatty acid acceptors. Also, rarely, there was a sudden release of fairly large amounts of free fatty acid that apparently represented a nonenzymatic disruption of triglyceride. Both these sources of error occurred much more frequently with cream than with cottonseed oil. Table 6 shows several examples of the action of endogenous lipases in the fats. It may be that the results in patients B.M. and L.F. in table 2 were not entirely due to lipoprotein lipase activity. It is improbable that when a fat emulsion is added to plasma in vitro, the entire neutral fat content becomes incorporated into lipoproteins in a few minutes. Furthermore lipoproteins themselves may be degraded nonenzymatically. 35 DIscUSSION A large amount of evidence has accumulated which indicates that the heparin-lipoprotein lipase enzyme system is probably the major normally functioning pathway for the removal of alimentary neutral fat from the blood. Thus any major distinction in the activation of this mechanism by the various types of fat, or in the efficiency of lipolysis of the fats by the enzyme, would be of importance in determining the effect of the ingested fat upon serum lipid levels. In previous studies25 no difference was found in the stimulation of heparin production or of lipemia-clearing activity by animal and vege- There are good grounds for believing that high-density or a-lipoproteins, which are higher in their cholesterol content than the large low-density particles, function as carrier molecules for neutral fat in the blood stream. It is probable, therefore, that when the plasma neutral fat content is lower, because of its more rapid lipolysis and subsequent exit to the tissues, less cholesterol need be discharged into the blood as a component of the high-density lipoprotein molecule. Cholesterol may then be converted into bile acid by the liver and excreted in the bile. Thus the effect of unsaturated fats in reducing blood cholesterol and increasing bile acid secretion21-23 may not have been due to a direct action upon bile acid formation by the liver, but instead may represent a secondary consequence of the more rapid removal of unsaturated triglyceride from the blood. 
SUMMARY

